Key words: serotonin --primary afferent --dorsal root ganglion --methysergide --cinanserin Intracellular recordings were obtained from the somata of type A and C primary afferents in the isolated bullfrog dorsal root ganglion (DRG) preparation. Bath application of serotonin (5-HT) in concentrations of 0.25-1.0 mM led to slow and fast depolarizing responses. Slow, maintained 5-HT depolarizations were observed in 47% of type A and 70% of type C neurons. These slow depolarizations were associated with an underlying increase in input resistance (Rin). In some type A neurons, the Rin increase was masked by a decrease in Rin due to depolarization-induced rectification. The slow 5-HT depolarization of type A, but not type C neurons showed pronounced tachyphylaxis to repeated 5-HT applications. In type C afferents, serotonin's slow action was often accompanied by spontaneous firing. Manganese decreased slow 5-HT depolarizations of both cell types. A slow depolarization and excitation of type C afferents by methysergide and cinanserin was also observed.
INTRODUCTION
In vivo studies employing extracellular recording techniques have demonstrated that serotonin (5-HT) excites the peripheral terminations of cutaneous2,10, muscle 9,25 and visceral 27 primary afferent neurons. These actions of 5-HT on sensory nerve endings underlie serotonin's peripheral algesic actionS, 19. Studies employing isolated nerve and spinal cord preparations have also demonstrated that 5-HT depolarizes and excites the axons 26 and central (spinal) terminations of primary afferents 15,29,35. This is "of particular interest in view of the possibility that endogenously released 5-HT may affect primary afferent transmission in the spinal cord through a direct action on the central terminations of sensory neurons. Analysis of serotonin's actions on primary afferent endings is limited by our inability to reliably impale axons and nerve terminals with microelectrodes for intracellular recording. It is possible, however, to impale and hold the cell bodies of primary afferentsl6,17. In an intracellular study in the rabbit nodose ganglion, Higashi 13 reported a 5-HT depolarization of the cell bodies of unmyelinated (type C) visceral primary afferents. It remains to be determined whether serotonin's actions on visceral afferents are identical to its actions on cutaneous and somatic muscle afferents, the cell bodies of which are located in the dorsal root ganglion (DRG).
As an alternative to intracellular recording, Holz and Anderson15 employed the sucrose gap technique to obtain extracellular recordings of 5-HT depolarizations of primary afferent cell bodies and central terminations in isolated frog DRG and spinal cord preparations. The similarity of 5-HT responses recorded from DRG and spinal cord preparations suggested that DRG cells may serve as a suitable model of the sensory nerve terminals when studying serotonin's mechanism of action on primary afferents. Employing this model system, we have compared seroto-
